Inhibition of lipid accumulation and lipid body formation in oleaginous yeast by effective components in spices, carvacrol, eugenol, thymol, and piperine.
We screened natural organic compounds, which affected the lipid accumulation and the lipid body formation in oleaginous yeast, Lipomyces starkeyi, generating large lipid bodies. We found that four natural components in spices, carvacrol, thymol, eugenol, and piperine, inhibited the lipid accumulation at concentrations of 20-50 mg/L with a slight growth inhibition. The inhibitory effects were quantitatively represented by the total lipid accumulation amount, the triacylglycerol accumulation amount, and the average lipid body size. At 50 mg/L, the effects of these compounds were not identical and exhibited 11-37% decrease in lipid amount and 15-21% decrease in lipid body size with 13-39% decrease in cell growth. The inhibitory effect of these compounds lead to 30-69% decrease in triacylglycerol accumulation without any additional accumulation of its intermediates, suggesting that they will suppress the total carbon inflow into the triacylglycerol biosynthesis.